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BACKGROUND 
FIELD OF THE INVENTION 
[0001] The invention relates to semiconductor memory devices and, more 

particularly, to a method for patterning dielectric layers on semiconductor substrates 
to produce contact holes or trenches in the dielectric layer. 

BACKGROUND INFORMATION 

[0002] To continue increasing the power of microprocessors and memory chips, it is 

necessary for the dimensions of the individual microelectronic components, such as 
capacitors or transistors, to be constantly reduced further. This allows a higher 
integration density to be achieved on a given chip surface area and also allows the 
operations carried out per unit time to be shortened. To enable the integration density 
to be further increased, different microelectronic components are increasingly being 
stacked on top of one another in layers. To allow the individual microelectronic 
components in each case to be driven in a controlled manner, therefore, it is necessary 
to use a plurality of interconnect levels that are arranged above one another and are in 
each case isolated from one another by insulating dielectric layers. 

[0003] During production of a microchip, the structures of the individual components 

are generally produced by sequential deposition of layers of different materials. To 
allow targeted processing of sections of these layers, masks are produced from a 
photosensitive resist that can be patterned using lithography methods. After the 
exposed photoresist has been developed, during which step certain sections of a layer 
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pf the photoresist are removed selectively, sections of the layer arranged beneath the 
resist mask are uncovered and can then be processed selectively. After the processing 
step, the resist mask is removed again. For this purpose, the resist mask can, for 
example, be dissolved using a suitable solvent or incinerated in an oxygen plasma. 
This is generally followed by a wet-chemical cleaning step in order to remove 
residues of organic materials and oxide layers that were formed in the oxygen plasma 
from the surface. 

[0004] During the production of a contact hole, through which a conductive 

connection is to be produced between an electronic component arranged in a lower 
level, such as the source contact of a transistor, and an interconnect arranged in a 
higher level, the procedure has hitherto been, in the most simple case, for an 
insulating dielectric layer to be deposited on the level which comprises the contact of 
an electronic component and to which a conductive connection is to be produced. A 
layer of a photosensitive resist is deposited on this dielectric layer, and the resist layer 
is then exposed in sections and developed in a conventional manner such that the 
dielectric layer is uncovered in the section in which the contact hole is to be 
introduced. Then, the contact hole is etched into the dielectric layer using a suitable 
plasma, for example, a fluorine-containing plasma, so that the contact to the 
microelectronic component is uncovered at the base of the contact hole. 

[0005] Next, the resist film or resist mask is incinerated in an oxygen plasma. The 

incineration is carried out at a temperature of approximately 250°C within 
approximately 1 to 1 .5 minutes. The oxygen plasma is generated from a gas mixture 
which substantially comprises oxygen and to which small quantities of a forming gas 
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have been added.The forming gas serves to stabilize the plasma and usually consists 
of a mixture of nitrogen gas and hydrogen gas. The proportion of the forming gas in 
the gas for generating the oxygen plasma is generally selected to be between 3 and 
10% by volume, usually in the region of approx. 5% by volume. This is followed by 
wet-chemical cleaning of the patterned surface of the dielectric layer under oxidizing 
conditions in order to remove organic residues adhering to the surface. An example of 
a standard cleaning agent is H 2 S0 4 in combination with 0 3 . 

[0006] The contact that is uncovered at the base of the contact hole usually consists 

of silicon which is provided, for example, with a doping. Therefore, a thin film of 
oxide is formed in the oxygen plasma or as a result of oxygen or water from the 
ambient air, and this thin film of oxide must first be removed before the contact hole 
is filled with a conductive material. For this purpose, the surface is cleaned using 
highly dilute aqueous hydrofluoric acid which is buffered, for example, with NH 4 F. 
However, this removes not only the oxide layer at the base of the contact hole, but 
also material on the side walls of the contact hole. Therefore, the cleaning with 
buffered hydrofluoric acid widens the structures which have been etched into the 
dielectric layer. The same problem arises if the contact is composed of a metallic 
layer, for example for producing Vias between interconnect levels arranged above 
one another. In this case too, an oxide layer is formed on the surface of the contact 
and must firstly be removed before the contact hole is filled. Hydrofluoric acid can be 
used as a standard etchant for this purpose. 

[0007] With the current feature sizes that are realized in the production of 

microchips, it is possible to control the widening by optimizing the process conditions 
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for cleaning with dilute hydrofluoric acid. For this purpose, by way of example, the 
concentration of the hydrofluoric acid, the temperature at which the cleaning is 
carried out and the duration of the cleaning can be optimized. Furthermore, when 
designing the chip it is possible to take into account the widening of the contact holes 
or trenches that occurs during the cleaning using dilute hydrofluoric acid. The 
widening that has to be taken into account as a result of the cleaning using buffered 
dilute hydrofluoric acid is currently in the range from approx. 25 to 38% with respect 
to the etched dimension. A further reduction in the widening by, for example, 
shortening the cleaning time no longer appears possible, since in this case the oxide 
layer on the contact at the base of the contact hole can no longer be removed to a 
sufficient extent. 

[0008] Future chip technology will require the production of a critical feature size in 

the region of 90 nm or below. In this case, it is no longer possible to take account of 
the widening of the contact holes which are introduced into a dielectric layer when 
designing the microchip. Since the widening of the contact holes is independent of the 
diameter thereof, i.e. becomes ever more pronounced as the feature size is reduced, it 
is imperative to find ways of producing contact holes with the required high level of 
accuracy even for a critical feature size of less than 90 nm. 

[0009] 

SUMMARY 

[001 0] Embodiments of the invention are described for providing a process for 

patterning dielectric layers on semiconductor substrates that enable production of 
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.contact holes or trenches in the dielectric layer with a high level of accuracy, even for 
small dimensions. 

[001 1] A method is described for patterning dielectric layers on semiconductor 

substrates. A first layer is provided, and at least one layer formed from a dielectric is 
deposited on the first layer, so that a dielectric layer is obtained. A photosensitive 
resist layer is deposited on the dielectric layer. The resist layer is exposed and 
developed in sections, so that a resist mask is obtained, through which sections of the 
dielectric layer are uncovered. The dielectric layer is removed in the sections which 
have been uncovered through the resist mask at least down to a depth which is such 
that the first layer is uncovered. 

[0012] In one embodiment of the invention, the resist mask is incinerated in an 

oxygen plasma, the incineration being carried out at a temperature which is selected 
to be approximately 200°C or lower. In another embodiment, the oxygen plasma is 
generated from a gas which at least contains oxygen gas and a forming gas, the 
oxygen gas being present in an amount of approximately 60% or less by volume and 
the forming gas being present in an amount of approximately 40% or more by 
volume, so that a patterned dielectric layer is obtained. In a further embodiment, the 
patterned dielectric layer is cleaned using aqueous dilute hydrofluoric acid. 

[001 3] . The invention is explained in more detail below with reference to 

diagrammatic drawings on the basis of preferred exemplary embodiments of the 
methods according to the invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is explained in more detail below with reference to the 
appended drawings, in which, in detail: 

Figs. 1 A- IE illustrate steps involved in carrying out a process for patterning 
dielectric layers according to an embodiment of the present invention; 

Figs. 2A-2E illustrate steps involved in carrying out the process of Fig. 1 with 
the dielectric layer comprising a plurality of layers; 

Fig. 3 is a graph illustrating an amount of a dielectric material removed after a 
treatment in the oxygen plasma and after a cleaning with buffered hydrofluoric acid. 

DETAILED DESCRIPTION 
[001 8] It has been found that the widening of the holes or trenches introduced into the 

dielectric layer, which is observed during the final cleaning step using aqueous dilute 
hydrofluoric acid, can be influenced by the conditions under which incineration of the 
resist mask is carried out. Optimizing the conditions for the incineration of the resist 
mask makes it possible to reduce the extent to which the trenches or holes which have 
been introduced into the dielectric layer are widened. Therefore, the process 
according to the invention makes it possible to produce contact holes or trenches with 
a high level of accuracy and with a smaller diameter than can be achieved with the 
processes which are currently customary. 
[0019] Fig. 1 A shows a layer 1 comprising a dielectric into which an interconnect 2 

has been introduced. The interconnect 2 is composed, for example, of aluminum and 
forms the first layer in the context of the invention. A further dielectric layer 3, which 
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[0014] 
[0015] 
[0016] 
[0017] 



.consists, for example, of silicon dioxide and into which a contact hole is to be 
introduced in order to produce a Via, is arranged on the layer 1 . 
[0020] As illustrated in Fig. IB, a photosensitive layer 4 is applied to the dielectric 

layer 3, exposed and developed, in order to define an opening 5, which serves as a 
mask for the production of the contact hole. Then, as shown in Fig. 1C, a contact hole 
6 is etched through the dielectric layer 3 in a conventional manner using a fluorine- 
containing plasma, extending as far as the interconnect 2. In the next working step, 
the photosensitive layer 4 is incinerated in an oxygen-containing plasma. Typical 
incineration conditions are given below: 

Temperature: 1 95°C (50°C - 200°C) 

Oxygen: 1 000 seem (< 2 000 seem) 

(Vforming gas ratio: 1/1 (V/V) 

Forming gas: 1 000 seem 

Treatment duration: 50 s 
[0021] As illustrated in Fig. ID, the top side of the dielectric layer 3 is uncovered 

again and an oxide layer 7 forms on the uncovered surface of the interconnect 2 at the 
base of the contact hole 6. The oxide layer 7 can be removed using dilute hydrofluoric 
acid. The contact hole 6 is only slightly widened in the process. Then, the contact 
hole 6 is filled with a conductive material in the usual way, and after this a further 
interconnect 8 is deposited, as shown in Fig. IE. The interconnects 2 and 8 are 
electrically conductively connected by a Via 9. 
[0022] Fig. 2 shows steps that are involved in carrying out the process according to 

embodiments of the invention. As can be seen, the dielectric layer 3 comprises a 
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plurality of layers made from different materials. Fig. 2 A shows a semiconductor 
layer 10, for example a silicon wafer, in which a doped region 1 1, to which a 
conductive connection is to be produced, is defined. A dielectric layer 3 composed of 
a plurality of individual layers is arranged on the semiconductor layer 10. With the 
arrangement illustrated in Fig. 2 A, first a layer 12 of a borophosphosilicate glass 
(BPSG) is deposited on the semiconductor layer 10. A silicon carbide layer 13 is 
deposited on this layer 12. More particularly, this layer 13 substantially comprises 
silicon carbide with a high hydrogen content produced by chemical vapor deposition. 
Finally, the top layer provided is a silane oxide layer 14, which is produced by 
chemical vapor deposition, for example from silicon tetrachloride and water. 
[0023] To enable a conductive connection to the doped region 1 1 to be produced, it is 

necessary for the section in which a contact hole extending through the dielectric 
layer 3 is to be introduced to be defined on the surface of the dielectric layer 3. For 
this purpose, first a layer of a photosensitive resist 4 is applied, selectively exposed 
and then developed in a conventional manner. The result, as illustrated in Fig. 2B, is a 
resist mask that comprises an opening 5 in which the surface of the dielectric layer 3 
is uncovered. The area that is predetermined by the opening 5 is then etched through 
the dielectric layer 3 using a fluorine-containing plasma, so that a contact hole 6 is 
obtained, extending through the dielectric layer 3 to the doped region 1 1 of the 
semiconductor layer 10. Then, the photosensitive layer 4 is removed by incineration 
in the oxygen plasma. The incineration can be carried out under the conditions given 
for Fig. 1 . 
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[0024] , After the incineration of the photosensitive layer 4 in the oxygen plasma, the 
surface of the dielectric layer 3 has been uncovered again. At the same time, however, 
a thin film of oxide 7 forms at the base of the contact hole 6, as illustrated in Fig. 2D. 
If the contact hole 6 were to be filled directly with a conductive material, the oxide 
film 7 would lead to a high resistance. It is therefore necessary for the oxide film 7 
first to be removed by means of treatment with dilute aqueous hydrofluoric acid. For 
this purpose, aqueous hydrofluoric acid is added to the arrangement illustrated in 
Fig. 2D (dilution: 1 :500; room temperature (23°C); 30 - 60 s). The oxide layer 7 is 
dissolved. At the same time, however, the dilute hydrofluoric acid attacks the side 
walls of the contact hole 6 which are formed by the dielectric layer 3. However, the 
extent to which the contact hole 6 is widened is significantly less than after 
incineration of the photosensitive layer 4 under the conditions which have hitherto 
been customary. After the oxide layer 7 has been removed, the contact hole 7 is filled 
with a conductive material 15 in order, as illustrated in Fig. IE, to produce a 
conductive connection extending through the dielectric layer 3 to the doped region 1 1 
in the semiconductor layer 10. 

[0025] The influence of the incineration conditions on the removal of the dielectric 

layer can be demonstrated by the following examples. 

[0026] Blank silicon wafers as semiconductor material are coated with a silicon 

carbide layer of a certain layer thickness. A layer of a photoresist is applied to this 
silicon carbide layer. The photoresist is then incinerated using an oxygen plasma. The 
conditions given in Table 1 are set in this case. The incineration is carried out in 
different plasma chambers (plasma chambers A and B) and at different temperatures 
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#nd oxygen concentrations. After the incineration of the photoresist layer, the layer 
thickness of the silicon carbide layer is determined, and the layer thickness loss 
caused by the incineration is calculated from the difference. The layer thickness loss 
is represented in Fig. 3 a in the form of a bar chart. It can be seen that during the 
incineration the removal of the silicon carbide layer is influenced by the temperature 
and by the oxygen concentration in the plasma. However, no clear trend can be 
determined. The removal of material from the layer is influenced not only by the 
temperature and the oxygen concentration but also, for example, by the type of 
plasma chamber used. 

[0027] Then, all the wafers are treated under identical conditions with a dilute 

aqueous buffered hydrofluoric acid (H 2 0/HF - 500:1 ; 23°C; 60 s). After the 
treatment, the layer thickness of the silicon carbide layer is determined again, and the 
further layer thickness loss is calculated therefrom. The further layer thickness loss is 
illustrated in Fig. 3B. It can be seen that the silicon wafers which have been treated 
using the process according to the invention are subject to significantly less layer 
thickness loss during the treatment with dilute hydrofluoric acid than silicon wafers 
on which the incineration takes place at higher temperatures and/or at higher oxygen 
concentrations. The overall loss of layer thickness is determined by adding together 
the values from Fig. 3 A and Fig. 3B. It can be seen that when the process according 
to the invention is being carried out, the layer thickness loss is considerably lower 
than after incineration under the conditions which have hitherto been customary. This 
means that contact holes or trenches can be introduced into a dielectric layer with a 
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significantly smaller diameter, since significantly reduced widening of the opening is 
observed during the cleaning using dilute aqueous hydrofluoric acid. 
[0028] The process conditions used to incinerate the photoresist layer are given in 



Table 1 below. 

Table! 

Reaction conditions for the incineration of the resist layer 



Wafer 


Plasma 
chamber 


Temperature (°C) 


O2 (seem) 


N 2 /H 2 1:1 (seem) 


1 


A 


250 


4000 


200 


2 


B 


250 


4000 


200 


3 


B 


195 


4000 


200 


4 


B 


195 


1000 


1000 


5 


B 


195 


1000 


1000 



The process according to the invention is fundamentally suitable for any 
desired dielectric materials. In addition to the materials silicon carbide (SiC(H)), 
BPSG (borophosphosilicate glass) and silane oxide which have already been 
described, the process is also suitable, for example, for patterning TEOS 
(tetraethylene orthosilicate), thermal oxides, phosphorus-doped silicon glass, FSG 
(fluorinated silicate glass), SiC(N), SiOC and similar compounds as well as inorganic 
low K materials. 

Thus, when carrying out the method according to the invention, the procedure 
is that first a first layer is provided. This first layer may, for example, be a 



[0029] 



[0030] 
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semiconductor layer which, for example, comprises doped regions, and contact is to 
be produced between these regions and an interconnect level. The semiconductor 
layer generally consists of silicon which may, for example, be provided for the 
purpose of producing a source or drain contact of a transistor having a doping. The 
first layer may also be formed by a semiconductor substrate into which a trench is to 
be introduced, for example for the fabrication of a trench capacitor. Furthermore, the 
first layer may also be composed of a metal and be designed, for example, as an 
interconnect, to which contact is to be produced, for example as a Via leading to an 
interconnect level arranged higher up. 

[003 1 ] At least one layer of an insulating material is then deposited on this first layer, 

so that a dielectric layer is obtained. The dielectric layer may comprise a single layer 
which is formed homogeneously from a single material. However, it is also possible 
for a plurality of layers of in each case different dielectric materials to be arranged 
above one another, and these layers together then form the dielectric layer into which 
a contact hole is to be introduced, extending as far as the first layer. The dielectric 
layer is deposited using standard processes, for example by chemical vapor deposition 
(CVD). The insulating materials used may inherently be all customary materials. 
Typical examples include oxide layers, in particular layers of silicon dioxide, or else 
layers comprising a silicate glass, for example a borophosphosilicate glass. 

[0032] To define the area of the dielectric layer that is to be removed for the 

production of a trench or a contact hole, a layer of a photosensitive resist is deposited 
on the dielectric layer. It is possible to use conventional photoresists, as are 
customarily used in the fabrication of microchips. The photosensitive resist layer is 
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likewise deposited using conventional methods, for example by spin-on processors. 
The photosensitive resist layer is then exposed in the usual way, in which case a 
section of the resist film which corresponds to the contact hole is exposed, for 
example with the aid of a photomask. The resist layer is then developed in the usual 
way, so that a resist mask is obtained comprising sections in which the dielectric layer 
is uncovered. 

[0033] The dielectric layer is then removed in the uncovered sections until the first 

layer, arranged beneath the dielectric layer, is uncovered again. The dielectric layer 
may in this case be removed down to the boundary surface between dielectric layer 
and first layer. However, it is also possible for the removal of material to continue 
into the first layer, in order, for example, to produce a trench in the first layer. The 
dielectric layer is removed using standard processes. Generally, a suitable plasma is 
used. If the dielectric layer consists, for example, of silicon dioxide, the contact hole 
can be etched, for example, using a fluorine-containing plasma. 

[0034] When the contact hole has been introduced into the dielectric layer, according 

to the invention the conditions during the incineration of the resist mask in an oxygen 
plasma are then selected in such a way that the incineration is carried out at a lower 
temperature than with the processes which are currently customary. According to the 
invention, the temperature for the incineration is selected to be lower than 200°C, 
preferably between 50°C and 200°C. 

[0035] Furthermore, the incineration is carried out at a lower oxygen concentration 

than that which is used in the incineration steps that have previously been customary. 
During the incineration which has previously been customary, the proportion of 
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pxygen gas in the gas for generating the oxygen plasma is usually selected to be 
higher than 90% by volume. By contrast, in the process according to the invention the 
proportion of oxygen in the gas for generating the oxygen plasma is selected to be 
lower. The oxygen content is suitably selected to be less than 60% by volume, 
preferably between 40% by volume and 60% by volume, particularly preferably 
between 40% by volume and 50% by volume. The proportion of forming gas is 
selected to be correspondingly higher. The forming gas does not directly participate 
in the incineration of the resist but does stabilize the plasma. In the method according 
to the invention, the proportion of the forming gas is suitably selected to be greater 
than 40% by volume, preferably between 60 and 40% by volume, particularly 
preferably between 60 and 50% by volume. 

[0036] After the resist mask has been incinerated, the result is a patterned dielectric 

layer into which, by way of example, contact holes or trenches are introduced, 
extending through the dielectric layer to the first layer arranged beneath the dielectric 
layer. Finally, cleaning is carried out using dilute hydrofluoric acid in order to remove 
an oxide layer which has formed on the first layer at the base of the contact hole or of 
the trench. This step fundamentally uses the same conditions as have also previously 
been customary for cleaning of the patterned dielectric layer after resist incineration. 
The concentration of the dilute aqueous hydrofluoric acid HF/H2O is generally 
between 1 :300 and 1 :500. The cleaning is usually carried out at room temperature and 
for a duration of between 10 seconds and 120 seconds. 

[0037] Surprisingly, the contact holes or trenches are widened to a significantly lesser 

extent than after incineration of the resist layer under the conditions which have 
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hitherto t>een customary, i.e. with incineration of the photosensitive layer at a high 
temperature and/or using a plasma with a high oxygen content. Therefore, in addition 
to the temperature, the duration and the concentration of the aqueous hydrofluoric 
acid, which are in each case selected during the cleaning using hydrofluoric acid after 
the incineration of the resist mask, the process according to the invention provides a 
further parameter which can be used to influence the widening of a contact hole or a 
trench during the cleaning using aqueous hydrofluoric acid, namely the conditions for 
the incineration of the resist mask. 

[0038] After the contact hole or trench has been introduced into the dielectric layer 

and the final cleaning has taken place, the patterned dielectric layer is processed in 
the usual way. By way of example, a liner which covers the side walls can be 
introduced into the trench or contact hole, or the contact hole may, for example, also 
be filled directly with a conductive material. 

[0039] The duration of time required to incinerate the resist mask is selected to be as 

short as possible, in order to minimize damage to the side walls of the trench or the 
contact hole. A duration of between 30 seconds and 120 seconds is suitably selected 
for the incineration of the resist mask, particularly preferably a duration of between 
30 seconds and 60 seconds. The duration selected for the incineration is influenced by 
the resist material and by the thickness of the resist layer. However, the person skilled 
in the art can readily determine an appropriate duration for the incineration of a given 
resist material with a given layer thickness by means of simple preparatory tests. 

[0040] In the process according to the invention, the incineration of the resist mask is 

carried out at an oxygen concentration which is significantly lower than with 
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processes which have hitherto been customary. The oxygen partial pressure in the gas 
for generating the oxygen plasma is appropriately selected to be between 0.2 and 
8.0 Torr, particularly preferably between 0.8 and 1.5 Torr. 

In addition to the oxygen gas 5 the gas for generating the oxygen plasma also 
contains a forming gas as a further constituent. The forming gas used may, for 
example, be nitrogen gas. However, it is preferable for the forming gas to contain at 
least nitrogen gas and hydrogen gas. 

The forming gas generally contains the nitrogen gas in excess with respect to 
the hydrogen gas. The hydrogen gas content in the forming gas is suitably selected to 
be between 1 and 50% by volume. 

The first layer may inherently consist of any desired material. However, it is 
appropriate to use materials which form water-soluble fluorides. The first layer is 
particularly preferably composed of silicon. During the incineration of the resist 
layer, first of all a thin film of silicon dioxide is formed on the semiconductor layer 
which has been uncovered at the base of the contact hole, and this thin film of silicon 
dioxide can be removed using dilute hydrofluoric acid. The silicon may also comprise 
a doping which, for example, increases the electrical conductivity. Doped regions of 
this type are used, for example, as source or drain contact for field-effect transistors. 

As has already been described above, the dielectric layer may inherently be 
composed of any desired materials which allow a sufficient insulating action to be 
achieved between different electrically conductive levels. However, the effect which 
is observed with the method according to the invention is particularly pronounced in 
the case of dielectrics which are derived from silicon. Therefore, the dielectric layer 



16 



INF-119 
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particularly preferably comprises at least one layer made from a silicate glass and/or a 
silicon carbide. The silicate glass used may, for example, be silicon dioxide. 
However, the silicate glass may also contain further elements, for example boron or 
phosphorus. The silicate glass is deposited using standard processes, for example by 
chemical vapor deposition. In addition to silicon and carbon, the silicon carbide may 
also comprise other elements, in particular hydrogen. A silicon carbide with a high 
proportion of hydrogen atoms can be produced, for example, by chemical vapor 
deposition. 

[0045] The final cleaning of the patterned dielectric layer is carried out using dilute 

aqueous hydrofluoric acid. It is fundamentally also possible to select other solvents in 
which the hydrofluoric acid is soluble. However, since it is easier to dispose of, it is 
preferable to use an aqueous dilute hydrofluoric acid. The concentration of the 
hydrofluoric acid is selected to be as low as possible, in order to allow the treatment 
times to be controlled with sufficient accuracy and in order to ensure that the 
minimum possible amount of the dielectric layer is removed at the side walls of the 
trench or the contact hole. The aqueous dilute hydrofluoric acid appropriately 
contains HF and H2O in a ratio of less than 1 :400, preferably less than 1:500. 

[0046] For the final cleaning of the patterned dielectric layer, the treatment time is 

selected to be as short as possible, in order to avoid overetching. It is preferable for 
the duration of the cleaning of the patterned dielectric layer using dilute hydrofluoric 
acid to be selected to be less than 60 seconds, particularly preferably less than 
30 seconds. 
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[0047] , The cleaning step in which the patterned dielectric layer is treated with 

hydrofluoric acid inherently corresponds to the standard cleaning method. The dilute 
hydrofluoric acid usually contains a buffer salt, particularly preferably NH 4 F. 

[0048] As with the processes which have hitherto been customary, in the process 

according to the invention too wet-chemical cleaning can be carried out first of all 
after the incineration of the resist mask, in order to remove organic residues which 
have remained on the patterned dielectric layer after the incineration of the resist 
mask. The wet-chemical cleaning is generally carried out under oxidizing conditions. 
Standard processes, for example, as described above, a treatment with H2SO4/O3, can 
be used for this purpose. 

[0049] The foregoing disclosure of embodiments of the present invention has been 

presented for purposes of illustration and description. It is not intended to be 
exhaustive or to limit the invention to the precise forms disclosed. Many variations 
and modifications of the embodiments described herein will be obvious to one of 
ordinary skill in the art in light of the above disclosure. The scope of the invention is 
to be defined only by the claims appended hereto, and by their equivalents. 

[0050] Further, in describing representative embodiments of the present invention, 

the specification may have presented the method and/or process of the present 
invention as a particular sequence of steps. However, to the extent that the method or 
process does not rely on the particular order of steps set forth herein, the method or 
process should not be limited to the particular sequence of steps described. As one of 
ordinary skill in the art would appreciate, other sequences of steps may be possible. 
Therefore, the particular order of the steps set forth in the specification should not be 



18 



INF-119 



construed as limitations on the claims. In addition, the claims directed to the method 
and/or process of the present invention should not be limited to the performance of 
their steps in the order written, and one skilled in the art can readily appreciate that 
the sequences may be varied and still remain within the spirit and scope of the present 
invention. 
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